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A method of treating a heart to remodel gap junctions, 
comprising contacting linked multiple electrode pai^s to an 
epicardial surface of a heart, and connecting t)*e electrode 
pairs to a pacemaker to apply periodic electrical signals to 
the epicardial surface' thrbu'gh said ele<^trode 'pairs, ""said 
signals being applied for a sufficient time and having 
characteristics sufficient to remefael gap junctions in the 
heart. / 

2. The method according Izo claim 1, wherein the step of 
contacting comprises/contacting a strip electrode material 
having linked multiple electrode pairs mounted thereon. 

3. The method according to claim 2, wherein the strip electrode 
material /comprises a strip of medical grade polyurethane. 

4. The/method according to claim 3, wherein the strip is about 
1/om x 1cm in dimension. 

iVhe method according to claim 1, wherein the step of 
contacting comprises contacting linked multiple electrode 
pairsVto an epicardial surface of a heart, wherein the linked 
multiplfe electrode pairs are arranged in two columns with one 



53 



e3s^ctrode in each pair in one column, and the other electrode 
xn e^ch pair in the other column. 

The method according to claim 5, wherein each elec&ctxie in the 
electrode pair is about 2mm from each oth^-rTand wherein each 
electrode -pair -is- -about *-5mnr f rom^M^*cl-osest * electrode* pair . 

The method accordinjsr to claim 1, wherein the electrodes 
comprise plat:u>efm. 

The method according to claim 7, wherein the electrodes 
consist essentially of unalloyed platinum. 

le method according to claim 1, wherein the step of 
contacting comprises sewing a substrate strip containing 
linJced multiple electrode pairs to an epicardial surface of 
the heart . 



The method according to claim 1, wherein the step of 
contacting comprises locating a transvenous catheter 
ontaining linked multiple electrode pairs into an epicardial 
veYn . 

The method according to cladfm 1, wherein the step of 
contacting comprises placing electrodes into heart ventricles 
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activation. 



A device for treating a heart to obtain gap junctional 
remodeling, comprising a substrate having linked multiple 
electrode pairs for contacting an epicardial surface of a 
heart and -f or -delivering periodic pacemaker electrical* -signals 
to the epicardial surface through said electrode pairs, to 
remodel gap\ junctions in the heart. 

13. The device according to claim 12, further comprising a/^trip 
of electrode material having mounted thereon .£lie linked 
multiple electrode pairs. y< 

14. The device according to claim 13/ wherein the electrode 
material comprises medical grade polyurethane . 

15. The device according to >claim 12, wherein the electrode pairs 
are arranged in two/columns with one electrode in each pair 
in one column, a^id the other electrode in each pair in the 
other column./ 

16. The device according to claim 15, wherein one electrode in the 
pair Jls about 2mm from the other electrode in the pair, and 
whe/ein each electrode pair is about 5mm from its closest 
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electrode pair. 

17. The device according to clairjxi^, wherein the electrodes are 
comprised of platinum. 

18. * The -'devrce 1 ' according to* -claim 17,*" wherein the electrodes 

consist essentially of unalloyed platinum. 
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19. The^ device according to claim 12, wherein each electrode is 
/connected to an insulated stainless steel wire. 




method of treating a heart to alter the effective refractory 
peViod, comprising contacting linked multiple electrode pairs 
to aki epicardial surface of a heart, and connecting the 
electrode pairs to a pacemaker to apply electrical signals to 
the epickrdial surface, said signals being applied for a 
sufficient time and having characteristics sufficient to alter 
the effectives refractory period of the heart. 

The method according to claim 20, wherein the step of 
contacting comprises contacting a strip electrode material 
ving linked multiple electrode pairs mounted thereon. 
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22. The method according to claim Zi^wherein the strip electrode 
material comprises a spip of medical grade polyurethane . 

23. The method^afccording to claim 22, wherein the strip is about 
7cm x Jran in dimension. 

24. V t The method according to claim 20, wherein the step of 
itacting comprises contacting linked multiple electrode 

pairsv to an epicardial surface of a heart, wherein the linked 
multipl\ electrode pairs are arranged in two columns with one 
electrode \Ln each pair in one column, and the other electrode 
in each pair\in the other column. 

25. The method according to claim 24, wherein each eJL^ctrode in 
the electrode pair is about 2mm from each^ertfher , and wherein 
each electrode pair is about 5mm £ar6m its closest electrode 
pair . 

26. The method according to claim 20, wherein the electrodes 
comprise plat-fnum. 



27. Thjer method according to claim 26, wherein the electrodes 
consist essentially of unalloyed platinum. 
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The method according to claim 20, wherein the step of 
^pntacting comprises sewing a substrate strip containing 
linl^d multiple electrode pairs to an epicardial surface of 
the he^ 



29. The method 'according r to' 'claim * '20 } wherein^Ke step of 
contacting comprises locating a j^cfhsvenous catheter 
containing linked multiple elecj^dae pairs into an epicardial 
vein . 

30. The method a<5cording to claim 20, wherein the step of 
contacting comprises placing electrodes into heart ventricles 
f ojyendocardial activation . 

'3iy^ /X device for treating a heart to alter the effective 
refractory period, comprising a substrate having linked 
multrple electrode pairs for contacting an epicardial surface 
of a heart and for delivering periodic pacemaker electrical 
signals \o the epicardial surface through said electrode 
pairs, to aSLter the effective refractory period in the heart. 



32. The device according to claim 31, further comprising a strip 
of electrode material having mounted thereon the linked 
multiple electrode pairs. 
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33. The device according/ to claim 32, wherein the electrode 
material comprises/ nedical grade polyurethane . 




35. 



The device according to claim 31, wherein the at least two 
electrode pairs -are arranged in two -columns *wi throne 'erect rode 
in each pair in one column, and the other electrode in each 
air in the other column. 



The device according to claim 34, wherein one elect^?6de in the 
pair is about 2mm from the other electrode^n the pair, and 
wherein each electrode pair is about/5mm from its closest 
electrode pair. 



36. The device according to jziaim 31, wherein the electrodes are 
comprised of platinm 

37. The device according to claim 36, wherein the electrodes 
consist essentially of unalloyed platinum. 



38. The jaevice according to claim 31, wherein each electrode is 
connected to an insulated stainless steel wire. 
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method of treating a heart to indu^e^ion channel remodeling, 
comprising contacting linked^rtfultiple electrode pairs to an 
epicardial surface of a^heart, and connecting the electrode 
pairs to a pacemakerr to apply periodic electrical signals to 
the epicardia^r surface, said signals being applied for a 
sufficient-* time * and - having -characteristics sufficient to 
induce ion channel remodeling in the heart. 



The method according to claim 39, wherein the step of 
ontacting comprises contacting a strip electrode material 
ing linked multiple electrode pairs mounted thereon. 
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41. The method according to claim 40, wh^elri the strip electrode 
material comprises a strip oj^lnedical grade polyurethane . 

42. The method accxfrding to claim 41, wherein the strip is about 
7cm x lcftf^in dimension. 



Thfe method according to claim 39, wherein the step of 
contacting comprises contacting linked multiple electrode 
pairs \p an epicardial surface of a heart, wherein the linked 
multiple^electrode pairs are arranged in two columns with one 
electrode rn each pair in one column, and the other electrode 
in each pairNin the other column. 
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The method according to claim 43, wherein each ejL^ctrode in 
the electrode pair is about 2mm from each o*rfier, and wherein 
each electrode pair is about 5mm frojfK'its closest electrode 
pair . 



The method accordip-g to claim 39, wherein the electrodes 
comprise platir 

The ip^thod according to claim 45, wherein the electrodes 
sist essentially of unalloyed platinum. 

L The method according to claim 39, wherein the step of 
mtacting comprises sewing a substrate strip containing 
linked multiple electrode pairs to an epicardial surface of 
the hefert. 



The method according to claim 39, wherein the step of 
contacting comprises locating a transvenous catheter 
ontaining linked multiple electrode pairs into an epicardial 
in . 



The method according to/claim 39, wherein the step of 
contacting comprises placing electrodes into heart ventricles 
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for endocardial acti/vation 




device for treating a heart to induce ion channel 
modeling, comprising a substrate having linked multiple 
electrode pairs for contacting an epicardial surface of a 
■ heart- -amd -for -delivering periodic- pacemaker- electrical signals 
to the Vpicardial surface through said electrode pairs, to 
induce ion, channel remodeling in the heart. 

51. The device according to claim 50, further comprising a sj^fip 
of electrode material having mounted thereon th^r linked 
multiple electrode pairs. 
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53. 



The device according to claim 51, tyKerein the electrode 
material comprises medical grade ppOyurethane . 
The device according to claim 5ff r wherein the electrode pairs 
are arranged in two colump^ with one electrode in each pair 
in one column, and thp^ other electrode in each pair in the 
other column. 



54. The device according to claim 53, wherein one electrode in the 
pair is aj2^out 2mm from the other electrode in the pair, and 
wherei^f each electrode pair is about 5mm from its closest 
electrode pair. 
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55. The device according to claim 50, wherein^fe-fie electrodes are 
comprised of platinum. 

56. The device accord^fg to claim 55, wherein the electrodes 
consist essen^dTally of unalloyed platinum. 



57. The/device according to claim 50, wherein each electrode is 
'connected to an insulated stainless steel wire. 
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